Although sleep problems are often seen as a clinical feature associated with autism, and children with autism are reported to have more sleep disturbances than typically developing children, there is a paucity of studies in the area and findings are restricted by problematic methodological approaches. The present study addressed these limitations, with parents of children with autism (as defined by two independent indices of the disorder) reporting more difficulties with sleep for their children than did parents of typically developing children on seven of eight sleep problem domains assessed. The methodological advances implemented are seen as supporting the reliability of the findings, and the need for further refinements to advance the understanding of sleep problems in children with autism is discussed.
S
leep problems are not part of the diagnostic criteria for autism (American Psychiatric Association [APA] , 2000), although they are seen as a common clinical feature in children with the disorder (e.g., Hering, Epstein, Elroy, Iancu, & Zelnik, 1999; Rapin, 1991) . There is evidence that children with autism are affected by difficulties with sleep (Arbelle & Ben-Zion, 2001; Didden & Sigafoos, 2001; Richdale, 1999 Richdale, , 2001 Schreck & Mulick, 2000; Stores & Wiggs, 1998; Sweeney, Hoffman, Ashwal, Downey, & Stolz, 2003) . Further, parents of children with autism have reported a high frequency of sleeprelated problems and estimates of the prevalence of these problems have exceeded estimates of sleep difficulties reported for typically developing children (e.g., Schreck, Mulick, & Smith, 2004) . The literature suggests that children with autism evidence more problems related to sleep onset and maintenance than typically developing children, including greater difficulties with irregular sleep-wake patterns, long sleep latencies (how long it takes to go to sleep), problems with sleep onset, generally poor sleep, early and night waking, and poor sleep routines (Arbelle & Ben-Zion; Richdale, 1999 Richdale, , 2001 . Shortened night sleep, alternations in sleep onset and wake times, night walking, and irregular sleep patterns have also been reported (e.g., Arbelle & Ben-Zion) . As reviews of the literature have pointed out, these findings are limited, with conclusions characterized as necessarily vague and not generalizable (Schreck & Mulick) due to a paucity of studies and because findings have been restricted by problematic methodological approaches (e.g., Arbelle & Ben Zion; Hoffman, Sweeney, Gilliam, Apodaca, Lopez-Wagner, & Castillo, 2005; Johnson, 1996; Patzold, Richdale, & Tonge, 1998; Richdale, 2004; Stores & Wiggs; Sweeney et al., 2003) .
To date, research in the area has been obtained from relatively small numbers of children with autism, and most studies provide limited or no information regarding the diagnostic characteristics of the children studied or of the severity of their disorders (see Durand, 2002; Hoffman et al., 2005) . Children with different developmental disabilities have been combined into a single group (Didden & Sigafoos, 2001) , with a minimal number of children with autism in a subgroup; these respective groups are then compared to one another or to a community sample (see Sweeney et al., 2003) . Finally, the studies have used varied definitions of autism and nonstandardized measures of sleep, provided unclear inclusion and exclusion criteria, and lacked control groups (Johnson, 1996; Schreck & Mulick, 2000) , making the literature difficult to interpret and limiting the reliability of findings reported.
Many of the previous studies recruited the participation of parents, purportedly of children with autism, from advocacy groups or, more recently, via the Internet. Respondents have included relatively small numbers of volunteers who may have children with greater sleep problems than a more representative group might evidence (e.g., Patzold et al., 1998) . Parents who may be more likely to notice (Schreck & Mulick, 2000) or more likely to report sleep disturbances in their children may well also be overrepresented in these samples. These studies are further limited by low percentages of returned ques-tionnaires and failure in some of the studies to use appropriate comparison groups of parents of typically developing children (e.g., Honomichl, Goodlin-Jones, Burnham, Gaylor, & Anders, 2002; see Richdale, 2004) . When the studies have included appropriate comparison groups, the researchers usually recruited parents of children with autism and of typically developing children quite differently and did not provide demographic indicators for comparing these groups, thereby limiting interpretations of any obtained differences between parents' reports for these respective groups (Didden & Sigafoos, 2001) . The findings of a recent study by Polimeni, Richdale, and Francis (2005) , which did not find support for their literature-derived hypothesis that parents of children with autism would report more severe sleep problems for their children than would parents of typically developing children, may have been affected by differential parent recruitment procedures, including reliance on solicitations of participant parents of children with autism through a range of organizations serving children with disabilities. Moreover, as with most studies of the sleep problems of children with autism, the researchers did not provide specific diagnostic information for the children or demographic information for the parents in the respective groups.
Recently, Hoffman et al. (2005) and Schreck et al. (2004) demonstrated relationships between children's sleep problems and the diagnostic characteristics of autism. In both studies, sleep problems were related to greater autistic symptomology during the day. These findings suggest the importance of understanding the extent and character of sleep problems in children with autism and how these problems may be different from the sleep problems experienced by typically developing children. This research could contribute to the development of sleep treatment approaches tailored to this population of children. If successful, such treatments might diminish the severity of their problematic daytime behaviors. A reduction in these behaviors might improve children's responsiveness to educational and social interventions (Hoffman et al., 2005; and contribute as well to a reduction in parental stress (e.g., Patzold et al., 1998; Stores & Wiggs, 1998) .
The present investigation was designed to compare parents' reports of the sleep problems of their children with autism to parents' reports for typically developing children and to do so in a manner that addresses the methodological limitations of past studies. Larger samples than in prior studies, of both parents of children with autism and parents from a comparison group drawn from the community, participated, and their reports were obtained on an instrument widely used in the recent literature to identify children's sleep problems (the Children's Sleep Habits Questionnaire [CSHQ]; Owens, Spirito, & McGuinn, 2000) . Parents of children with autism were part of a center-based treatment program, and two independent indicators were used to define a child's autism; additional information regarding children's diagnoses and severity of autism was provided. Finally, salient demographic indices for parents and their children for both the Autism and Community groups were collected.
Method Participants
Participants included in the Autism group for this study consisted of 106 parent volunteers and their children drawn from a larger, ongoing program of research and evaluation based on the model developed by Sweeney and Hoffman (2004) . The research program is fully integrated with an established centerbased supplemental behavioral intervention and parent education program located on a university campus in inland southern California. Parents and consumer children attend weekly 2.5-hr sessions during which children receive one-to-one behavioral treatment while parents attend a support group. Families typically attend the program for 2 years. The local California State Regional Center refers and provides funding for qualified consumer children and adolescents with developmental disabilities and their families, who receive treatment services at the center (California Department of Developmental Services, 2002) .
Of the English-speaking families attending the treatment program at the time of data collection, 97% (n = 125) chose to participate in the sleep research. Only English-speaking families were asked to participate because the CSHQ was not available in Spanish or other languages spoken by some parents attending the center. Of these respondents, 85% (n = 106) met the study's established criteria of having both an independent DSM-IV-TR (APA, 2000) diagnosis of autism and Gilliam Autism Rating Scale-Second Edition (GARS-2) Autism Index (AI) scores greater than or equal to 80, which suggests a strong probability of autism (Gilliam, 2005) . Diagnostic information was provided by the referring state agency and/or local school districts.
The parents in the Community group were drawn from three groups residing in the same geographic area as the Autism sample. A total of 275 CSHQs, 88% of the total distributed, were returned by English-speaking members of the community sampled. In all, 61% (n = 168) of the responses met the present study's established criteria for nonmissing data; reports on children identified by their parents as having an exceptionality were also excluded. We solicited one set of parent volunteers (n = 14) from local community organizations, such as day care centers and church groups. A second group of parent volunteers (n = 69) were students enrolled in psychology courses at the university, who received extra credit for their participation. A third group (n = 85) was gathered as part of data collection for a related research project by graduate students enrolled in a Tests and Measurements class in Education. These students reported on their own children and/or collected reports from parents of children in classes that they were teaching in the public schools. Two demographic variables, household income and marital status, were not available for the third group, resulting in an n of 83 for these two measures. Statistical analyses carried out to determine the comparability of these three community groups revealed no significant differences on the common demographic measures or on any of the CSHQ subscales.
Children in the Autism group ranged from 4 to 16 years of age (M = 8.2, SD = 2.69), and children in the Community group ranged from 4 to 15 years of age (M = 8.62, SD = 3.28); the mean ages for children in the respective groups did not differ. As would be expected, 84% of children in the Autism sample were male and 16% were female; in the Community sample, 55% were male and 45% female. Ethnicities reported for the Autism and Community group children, respectively, were African American, 14.2%, 11.3%; Asian/Pacific Islander, 10.4%, 3.0%; Hispanic, 27.4%, 39.3%; Caucasian, 36.8%, 43.5%; and Mixed/Other, 11.2%, 3.0%. Chi-square tests revealed these distributions did not differ for the two groups.
Parent Education Levels for the Autism and Community groups, respectively, were as follows: Not High School Graduate, 8.5%, 4.8%; High School Graduate, 16.0%, 12.5%; Some College, 35.8%, 26.8%; Associates Degree, 11.3%, 20.2%; Bachelors Degree, 15.1%, 16.7%; Advanced Degree, 7.5%, 11.9%; and Missing, 5.7%, 7.1%. Statistical examination of the differences between the groups, using the relative numbers of persons within these respective categories to generate mean values for each group, revealed that Community group parents reported higher levels of education (M = 4.72, SD = 1.39) than did the Autism group parents (M = 4.31, SD = 1.43), t(254) = 2.31, p < .05.
Reported Family Incomes for the Autism and Community group parents (as noted previously, n = 83), respectively, were as follows: Less than $24,000, 14.2%, 12.5%; $24,000-$35,999, 15.1%, 20.0%; $36,000-$47,999, 16.0%, 13.8%; $48,000-$59,999, 4.7%, 13.8%; $60,000-$71,999, 6.6%, 16.3%; Greater than $72,000, 33.4%, 21.3%; and Missing, 10.4%, 2.5%. Statistical examination of the means for reported Income revealed no significant differences between the groups. Marital Status did not differ for the groups, with most of the parents in both groups reporting that they were married (74.5%, 71.3%); reports for the remaining parents were as follows: Single, 6.6%, 12.5%; Divorced, 8.5%, 6.3%; Separated, 4.7%, 7.5%; Widowed, 0.9%, 2.5%; and Missing, 4.7%, 0.0%. Diagnostic information, provided by the referring agency for the Autism group, indicated that 48 children had a diagnosis of autism only, 42 had a diagnosis of autism with mental retardation, and 16 had autism with at least one other coexisting condition. The levels of mental retardation reported included 31 mild, 3 moderate, and 8 severe. Other comorbid conditions reported for autism with or without mental retardation included 14 with seizure disorders, 15 with attentiondeficit/hyperactivity disorder, and 6 with cerebral palsy. GARS-2 AI scores (Gilliam, 2005) The methods and procedures for the center's research program and for this investigation specifically were reviewed and approved for human participant protections by the campus's Institutional Review Board.
Measures
CSHQ. A retrospective parent report instrument, the CSHQ (Owens et al., 2000) , is used to describe sleep habits and to identify both behaviorally and medically based sleep problems in school-age children. It includes items relating to the key clinical sleep complaints in this age group and is based on the clinical symptoms prevalent in most pediatric diagnoses (see American Sleep Disorders Association, 1990). Parents respond with regard to their child's sleep in the previous week and indicate the frequency with which particular sleep behaviors were evidenced by their child on a 3-point scale: Usually (5-7 nights per week), Sometimes (2-4 nights per week), or Rarely (0-1 night per week). Some items are reversed in computing scale scores to make higher scores indicative of more disturbed sleep.
The CSHQ consists of eight subscales derived from factor analysis of questionnaire items: Bedtime Resistance (6 items; e.g., "Struggles at bedtime"); Sleep Onset Delay (1 item, "Falls asleep in 20 minutes"); Sleep Duration (3 items; e.g., "Sleeps too little"); Sleep Anxiety (4 items; e.g., "Afraid of sleeping alone"), Night Wakings (3 items; e.g., "Awakens more than once"); Parasomnias (7 items; e.g., "Sleepwalks"); Sleep Disordered Breathing (3 items; e.g., "Snores loudly"); and Daytime Sleepiness (8 items; e.g., "Seems tired"). The CSHQ also provides a Total Sleep Disturbance score. However, as Owens et al. (2000) state, this score is not as useful as the subscale scores that are related to specific sleep disturbances. Parents of children ranging from 4 to 10 years of age were used to establish norms for the test (Owens et al.) . These norms were obtained for a community group of children (n = 469) and for a clinical sample of sleep-disordered children (n = 154) diagnosed by a pediatric sleep disorders clinic. Internal consistency coefficients for the entire scale were .68 for the community sample and .78 for the clinical sample; testretest reliability was found to be acceptable (ranging from .62 to .79), with subscale and total test scores found to differ consistently for the community and sleep-disordered groups, demonstrating validity for the test (Owens et al.) . The internal consistency obtained for the instrument in the present investigation was .81 for both the Autism and Community groups.
All of the sleep questionnaires used to record parents' reports of children's sleep problems have different age constraints. We selected the CSHQ because it has been used successfully in previous studies of sleep disorders in children (e.g., Seifer, Sameroff, Dickstein, Hayden, & Schiller, 1996) . It has been translated and used to examine sleep habits and by guest on April 25, 2016 foa.sagepub.com Downloaded from problems in Chinese children (Liu, Liu, & Wang, 2003) , as well as Italian children (Cortesi, Giannotti, Sebastiani, & Vagnoni, 2004) . Recently this instrument was used in a study to examine the prevalence of sleep disorders in children with migraine headaches (Miller, Palermo, Powers, Scher, & Hershey, 2003) and pervasive developmental disorders (Honomichl, Goodlin-Jones, Burnham, Gaylor, & Anders, 2002) , in a study of the relationship of secretin infusions to sleep in children with autism (Honomichl, Goodlin-Jones, Burnham, Hansen, & Anders, 2002) , and in a study examining the relationship of sleep problems to children's autism (Hoffman et al., 2005) . Because the CSHQ was normed for children 10 years old and under, the possible differential impact of including children older than 10 in this study was examined. Twenty-two percent of the children in the Autism group and 32% of the children in the Community group were older than 10. APA, 2000) and from the Autism Society of America's (2003) definition, is a professional and parent report instrument to evaluate autism. It is used to assess children on each of three domains associated with the disorder (Stereotyped Behavior, Communication, and Social Interaction). The combined scores on these subscales yield an AI score (with a mean of 100 and SD of 15), which provides a total score assessing the probability of autism and the degree of severity. The GARS-2 test manual (Gilliam, 2005) reports that standard scores were obtained from a normative sample of children and young adults diagnosed with autism (N = 1,107) and that 90% obtained AI scores ≥ 80; adequate validity and reliability were also reported for each of the test domains and the AI. The GARS (Gilliam, 1995) was recommended for use in the diagnosis of autism (Filipek et al., 2000; National Research Council, 2001 ) and was used in recent studies of the sleep problems of children with autism (Hoffman et al., 2005; Schreck et al., 2004) . The GARS-2, used here, was revised to reflect the most current definitions of autism and has addressed criticisms of the original edition (South et al., 2002) .
GARS-2. The GARS-2, derived from the diagnostic criteria in the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition, Text Revision (DSM-IV-TR;

Procedures
For the Autism group, initial anecdotal behavioral information regarding children was collected from the state agency during the referral process, with additional consumer and family information obtained from existing agency records. Parents and consumers were assessed in a two-part process, with specially trained research assistants or center staff completing the first part of the assessment (including the GARS-2) at the parents' home. Parents at the center were then given an intake packet containing an overview of the programs of treatment, evaluation, and research. Upon completion of the parent consultation and consumer observation, informed consent for participation was obtained from the parent. For the second stage of this process, parent research participants met individually with research assistants to complete the CSHQ as well as other measures that are part of the ongoing research and evaluation program. These assessment sessions typically lasted 1.5 to 2 hr; researchers presented all assessment materials verbally to each participant for control purposes. Upon completion, to protect participant anonymity, answer sheets were sealed in a plain envelope identified with a predetermined code number.
No identifying information was collected for the Community sample.
Data Analysis
Data entry for both groups was carried out by a single person and then independently verified by a two-person team. Scores for all measures were computed from the CSHQ scoring directions (Owens et al., 2000) and, for the Autism group, from the GARS-2 test manual (Gilliam, 2005) using syntax developed by the project's database manager. The syntax was verified using hand scoring prior to carrying out data analyses. Questionnaire scoring and all statistical analyses were carried out using the Statistical Package for the Social Sciences (SPSS, 2004) .
A 2 × 2 × 2 between-groups (Group × Child Gender × Child Age Grouping) multivariate analysis of variance (MANOVA) was carried out to examine differences in means scores on the eight subscales of the CSHQ (treated as dependent variables). For the Child Age Grouping variable, children in each of the Autism and Community groups were categorized into those 10 years of age and under and those 11 years of age and older. Given the aforementioned difference between the groups in parents' reported Educational Levels, a MANCOVA with adjustment made for Educational Level as a covariate was also performed.
Results
The results of the MANOVA indicated significant overall effects for Group (Wilks' λ = .78, F(8, 273) = 9.93, p < .001) and Child Age Grouping (Wilks' λ = .94, F(8, 273) = 9.93, p < .05), no effects for Child Gender, and no interactive effects. Univariate tests for Child Age Grouping indicated that the means for the younger age group were significantly higher than those for the older age group on two of the eight sleep subscales, Bedtime Resistance and Sleep Anxiety, for children in each of the Autism and Community groups. As the Group results were almost identical, the findings for these subscales were combined across Child Age Grouping for the purposes of this study.
The means obtained for the Autism and Community groups on each of the eight CSHQ subscales, along with the results of the univariate tests on the obtained differences, are given in Table 1 . Highly significant differences on seven of the eight sleep subscales were obtained for the Autism versus the Community group. As illustrated, the means for children's by guest on April 25, 2016 foa.sagepub.com Downloaded from sleep problems reported by parents of children with autism were significantly higher than those reported by parents of typically developing children in the Community group on the Bedtime Resistance, Sleep Onset Delay, Sleep Duration, Sleep Anxiety, Night Wakings, Parasomnias, and Sleep Disordered Breathing CSHQ subscales. No differences between the groups were obtained for the Daytime Sleepiness subscale. Finally, the MANCOVA carried out with parent's Educational Level entered as a covariate obtained the same results (F values for differences on the same subscales as in the prior analysis were also each significant beyond the .001 level). Table 1 also lists the means and standard deviations for the normative groups reported by Owens et al. (2000) . Inspection of these results suggests similarities between the findings of the present investigation and that of the normative study. Higher subscale scores were obtained for the Autism than for the Community group for all but the Daytime Sleepiness subscale and are in line with the differences reported for the Sleep Clinic and Community groups in Owens et al.
Discussion
The findings of the present study are in line with those of prior investigations: Parents of children with autism reported that their children have more difficulty with sleep than did parents of typically developing children. In fact, the mean scores obtained for seven of the eight sleep problem domains assessed were higher for the Autism than for the Community sample. Consistent with the literature, children with autism were reported to evidence more bedtime resistance, greater delays in sleep onset, more sleep anxiety and night wakings, as well as more sleep duration difficulties than typically developing children. Furthermore, the present findings also indicate that children with autism have more problems with parasomnias and sleep disordered breathing. No differences were obtained for parents' reports of their perceptions of their children's daytime sleepiness. Except for the results for the latter sleep domain, the present results are similar to the normative data for clinical and community samples, respectively, reported by Owens et al. (2000) for the CSHQ instrument. It is also noteworthy that the obtained age differences suggest that parents of children in both samples face fewer struggles with bedtime resistance and sleep anxiety as their children age. Of importance, the findings for the Autism group, defined here by two independent diagnostic indicators of the disorder, differed significantly from those obtained for the Community sample and resemble the findings for the Owens et al. clinical sample, which consisted of parents' reports of the sleep problems of children diagnosed with a sleep disorder, a parasomnia, or sleep-disordered breathing in a pediatric sleep disorders clinic.
The methodological advances implemented in the present investigation support the reliability of the findings, providing substantive evidence that children with autism demonstrate more sleep problems than do typically developing children. These methodological steps are consistent with improvements in research required to advance the study of autism (National Research Council, 2001; Sweeney & Hoffman, 2004) . It is suggested that further refinements are necessary to build an empirical base of understanding of sleep problems in children with autism.
It is possible that the Autism group, with children and their parents involved in an ongoing treatment and research program, may not be representative of all children with autism and their parents. In this, as well as with regard to related methodological concerns, obtaining more extensive demographic in- formation for all child and parent participants is required to further research efforts in the area. Certainly, the information gathered for this investigation for parent participants and for children with autism (particularly, obtained indicators of their diagnoses and symptomology) was critical because this information is missing in previous studies. Yet, although largely unreported in prior work, the relatively limited demographic information obtained for the different subgroups of our Community sample varied somewhat and pointed to the need to secure even more salient information for any group examined for comparison purposes or to ensure as complete a picture of a sample as possible. If an approach is planned that would compare groups, as in children with autism to a group of typically developing children or to children with other developmental disabilities, it is suggested that additional information would support more precise comparisons of any potential differences between such disparate groups, as would other control efforts, such as the use of matched-groups designs (Mervis & KleinTasman, 2004; Shaked & Yirmiya, 2004) . For example, in the present investigation, it may well be that the Autism group, as a clinical sample, was more likely to be taking medications that influence sleep than the Community group, but no measure of medications used was obtained. Finally, comparisons of children's sleep problems on the CSHQ were made here to those reported by Owens et al. (2000) , which reported findings for children 10 years of age and younger. These are the only norms available for this widely used measure of parents' reports of their children's sleep problems. Although statistical comparisons of the sleep problems reported for children 10 years old and under versus those 11 years old and over were provided, caution is urged in interpreting the results based on the age characteristics of the children in the present study versus those used by Owens et al. Although comorbid conditions frequently associated with a diagnosis of autism have been independently linked to children's sleep problems such as attention-deficit/hyperactivity disorder (Corkum, Tannock, Moldofsky, Hogg-Johnson, & Humphries, 2001) , mental retardation (Richdale, 1999) , and epilepsy (Malow, 2004) , previous research has not included the diagnostic specificity required to disentangle the relationships between children's sleep problems, their autistic symptomology, and coexisting conditions (e.g., Stores & Wiggs, 1998) and to advance the field in this important regard. As in the present investigation, future research should provide clear definitions of the diagnostic characteristics of the children studied, including independent indicators of their autism. Furthermore, indices of their specific characteristics (e.g., social scores, as from the GARS-2) and, where possible, their cognitive functioning, as well as any comorbid conditions, should be reported.
As suggested, the furtherance of our understanding of sleep problems in children with autism would inform the development of individualized sleep treatment approaches designed to diminish the impact of these problems on their daytime behaviors, in turn improving children's responsiveness to treatments provided during the day. Research that addresses the methodological shortcomings extant in this literature could also provide important information contributing to our understanding of the etiological significance of sleep problems in autism (see Arbelle & Ben-Zion, 2001; Richdale, 2001; Richdale & Prior, 1995; Stores & Wiggs, 1998) . Additionally, research designed to examine the relationship between children's and parents' sleep problems and the impact of these difficulties on such factors as parental stress and on family processes is also suggested (e.g., Hoffman et al., 2005; Norton & Drew, 1994) .
The use of continuous measures of severity (e.g., GARS-2; see Hoffman et al., 2005; Schreck et al., 2004 ) is recommended to support the application of more sophisticated statistical approaches, for example, structural equation modeling (Sweeney & Hoffman, 2004) , and is indicated for the study of this spectrum disorder. Finally, although parents' reports have been found to be similar to other measures of children's sleep problems in some studies , future research should also apply more objective approaches to the study of sleep (e.g., Johnson, 1996) that are appropriate for use with children with autism, such as sleep diaries (e.g., Patzold et al., 1998) , actigraphy (e.g., Hering et al., 1999; see Sadeh, Hauri, Kripke, & Lavie, 1995) , and videosomnography (e.g., Øyane & Bjorvatn, 2005) .
